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P ay-as-you-go PCI]SIOI] System and Extemalities betwee n thig intuition, it is important to clarify what types of inefficiency is created in the cconomy

Communities in a Model with Endogenous Longevity.

Sterogeneous communities and endogenous longevity, and how the government removes this
. o . ency_,_mhl‘is, how to introduce the public pension system.
Moral hElZdld and Adverse Selectlon— .4n and Akai (1998) developed the model with the endogenous interest rate of money and

ved inefficiency related to the interest rate of money, based on Davis and Kuhn (1992) which

N o+
Nobuo al ) mssedithe model with the health-related investment affecting longevity. Also Maeda and Akai
{ t§9‘8) discussed how to finance the pension system.
Abstract - - THis paper extends existing models by incorporating the heterogeneous communities and derives
raci i -

. {lowing four new results. First, inefficiency derived by Maeda and Akai (1998) is summarized as
In order to examine problems created by the heterogeneity of the lifetime among communities,

we develop the model with endogenous longevity. Firsl, we derive that, in the com titi

equilibrium, moral hazard problem and adverse selection problem occur and they rcr:xlt"'le

incfficient allocation. Second, in order to remove inefficiency, we introduce the pay-zm-Ao "‘,

public pension system. We derive the possibility that the lump-sum pension system i‘m);'u:;ge(: ‘
™

efficiency of the economy. In addition, it is shown that the finance system based on two types of
taxes is needed to achicvc the efficient allocation.

;moml hizard problem. Second, it is found that there exists adverse selection problem related to the
et rogeneity between communities. Third, it is derived that the lump-sum pension system which
Wsesmadverse selection problem may be improve efficiency, which is different from the results
defived in Maeda and Akai (1998) and Samuelson (1958). Forth, it is shown that the optimal methods
nancing the pension system in the cconomy with heterogeneous communities is different from the

es in the simple economy with one homogeneous community, which is discussed in Maeda and

IEL: 118, G22, G23, H23 7

Keywords: Endogenous Longevity, Moral hazard, Adversc selection, Pension Syetem “This paper is organized as follows. In section 2, we develop the model. In section 3, efficient

ocation is characterized as a benchmark of the allocation. In section 4, we derive the biological

1. Introduction test rate of money and the retun from private pension in the competitive market, and show that

oth e interest rate and the return become equal. In section 5, a competitive equilibrium is

ifetime i i . hatacterized. In section 6, a competitive allocation is compared with an efficient allocation, from the
As the lifetime is getting longer, the role of the pension system becomes important. The difference. ) p

ifeti . ‘viéw points of moral hazard and adverse selection. Section 7 discusses the optimal pension system
of the lifetime affects the future life of consumers through the pension payments. The difference of the -’ ' " ’ ’

degree of longevity among communities is created not only by the original difference of?fhi ; et an ksl St e e
population distribution but also endogenously by the inter-temporal utility maximization behavior of: 2 Model
consumers. In other words, if the time preference of consumers for the second period is differen - ;
among communities, then the population of the elderly people is different because the people withjthe.

|
. N . - . We consider an overlapping generation model in which there exist two communities (i = 1,2) and
high weight in the retirement life invest their health and increase their lifetime. Therefore when we iy

i ; . E thie-samie constant numbers of agents are bom in each community in each period. The population of
consider the model with the health related investment, then the difference of length of lifetimc':.l is ‘ N

created endogenously. newly'born agents is normalized to one. Each agent lives for two periods at maximum, but may die at

RE
In this type of economy, it is considered that th . ) ) R the ‘end of the first period of his life. The utility of an agent bom at 7 is given by
’ at there exist two inefficiencies. First is the externality wle! 4) + B E [ule]  + 1)]. ¢/(s) represents his consumption of generation ! in period s in

effect related to the interest rate of mone: ich i 3
Y. which is regarded as the moral hazard problem. This éommunity i. B is the reciprocal of the discount rate with 0 < B < 1.Let h'(r + 1) be the amount

inefficiency affects the relative price between health-related investment and consumption. Second is,

. of héalth-related investment of the young agent of the 7 generation and p(hi(t + 1)) be the probabilit
the externality effect among heterogeneous communities, which is regarded as the adverse selectiof young agi & ! p y

. . . that he lives for two rods. Then his lifetime utility can be written as
problem. This inefficiency affects the relative price between the present period’s consumption and the : pe Y
' L
=

(e () + Bplhi (¢t + 1u(c/ (¢ +1)). We assume that « and p are continuous, strictly increasing,

* Correspondence to: Nobuo Akai, School of Business Administration, University of Hyogo, 8-2-1 Gakuen-Nishimachi su'ictiy concave, twice continuously differentiable. There s only one good in the economy and each
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ac.jp ‘dgent is endowed with w units of this good when young and nothing when old. In this section, we

-assume that this good is not storable, and is used for consumption or health-related investment. The
>
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feasibility condition for the economy is Biological Interest Rate of Money

O+ + D+pth e, 0) =w
‘Money (or Actuarial Notes) is valuable in the economy which young agents can demand money to

The range of p is set such that [0, 1], and «(.)p(.) is assumed to be strictly concave. In addition, w;
set the following boundary conditions: li_T)u'(c) =00, }'i_lll,p'(h ) = 00, u(0) > 0 and p(0) > 0,

X ,mﬂsfer or save wealth to the second period. We assume that there exits M7 (¢) units of money in
mmunity i in period . Let () be the price of money in terms of commodity and be common in
0 com_muniu'es because of free mobility of money between communities. The young agents in

3. Efficient Allocation meunity i pay g(t)M*(¢) units of commodity to buy M (r) units of money, and if they are alive in
fhie second period, they can buy q(r + 1M () units of commodity by using money he holds, We

In this paper, we only consider stationary allocations in the sense that ¢/ (1) = cg, ¢/_,(1) = ¢/ and . 8 ssume that if he dies at the end of period 7, money is confiscated by the government and abandoned.

hi(1) = I'. Then the efticient allocation is the solution for the following problem. ¢e the probability of being alive is p (7' (t + 1)), we have

max u @)+ B phiui)

G

M+ D)+ M+ D) = plh o+ DM O+ phG+ 1M,

- L3 - ITTS k3 .
subject to “When we focus on a stationary monetary equilibrium in the sense that young agents save the

ci+h'+ph e/ + ,,-02 +h2+ ph Hel=w'+ w? gconstant amount of commodity in each period in order to transfer them to the second period, that is,

=i

W)+ Bip(h (e =T '(1)(M () + M*(1)) is constant over time. Therefore we have

D 3 gOM () + M) = gl + DM'C+ D+ M+ 1))
Assuming that there exist interior solutions, the efficient allocation, Ty, ), ', can be achieved such 7388

that the following first order conditions are satisfied. =q(+ DG Y4+ DM+ (e + 1M ().

. ]
The change of the price of money becomes

l"(d}) _ ,3 It
o t‘;)_ ’ b . gu+1) M)+ M)
. i q(t)  ph'eNMIO)+ ph2ENIM (1)
W) _1+4p'(h ), @
o c(.)) - ﬂ"p'(ﬂl) ' ‘ 'his means that the one unit of money in period ¢ has the value of
— — — — 1 2
F(I,+h|-i-p(hl)c_*:+'Ef,+hz+p(hz)¢?f=w'+wZ (3 - : Ml(')+M (;) >
. , pU'eNM () +p(h ()M =(1)
| ]
Equation (1) means that the marginal rate of substitution on the first period consumption with respect g8 C "peﬁod!l"_'. 1,

to the second period consumption is equal to the time preference parameter, 0. Equation (2) mean nder the existence of money, the budget constraint of consumers in community i becomes

that the marginal utility by the marginal increase of the health related investment, u(?’,)ﬂi p'(ﬂi). isy ) .
O+ O+ @) +gOM () =w'

equal to the marginal cost by the decrease of the first period consumption created by the marg
G+ =rlt+ DI +q0 + DM (1)

increase of the health related investment, u’ cl',)( 1+ p’(ﬁi)E",), which includes two effects; first is
direct effect on the first period consumption by the increase of the health related investment, Iy
and second is the indirect effect on the first period consumption by the reduction of the budget througiis wing.
the longevity which the increase of the health related investment creates, u(@o)p'(h )T, Finall
equation (3) is the budget constraint for the economy. These three equations have many soluti gllows;

because these conditions arc the necessary condition for the efficient resource allocation ang
g+ M'()+ M)

= = .
r A ) = T p O ) + p O

inequality between two agents is not considered.

B.this paper, we consider money. However the role of money is replaced by private pension. We

Pay-as-you-go Pension System and Externalities between Communities in 2 Model with Endogenous Longevity - 269 —
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can confirm that the same interest rate is derived in the economy with the private pension system,! 3y tid period. If communities are symmetric then the interest rate becomes equal to =7 and equation
. . Py ¢
ices to’equation (1). However the interest rate is determined by the behavior of both agents in

5. Competitive Allocation ) ~communities. This interaction between communilies creates inefficiency. (This inefficiency js

marized in the next section more clearly.)

Next, we characterize the competitive equilibrium based on the utility maximization beRavigy jext, equation (8) means that the marginal utility by the marginal increase of the health related

. . . . . . . oy . . j N —) . .
consumers. Similar to section 3, we only consider allocations in the stationary equilibrium in the-_ tment, u(?'[)ﬂ’ p'(h ), is equal to the direct effect on the first period consumption by the increase

thatc/(t) = ¢, c/_\t)y=ci . hiG)=h" andr(t +1) =r,

S . -
. the health related investment, «'(Z,). Comparing with equation (2), we know that the indirect effect
Recently young people are interested in the effect of foods on their health and lifetime, How,

pt-considered. The reason is that the agent does not care the reduction of the interest rate created by

they have not cared the demerit created by the decrease of the interest rate, that is, the decrease ncrease of the health related investment. This distortion creates inefficiency. (This inefficiency is

payment of pension because of longevity of their lifetime. “Therefore, in this section we assume th ized in the next section more clearly.)

the interest rate is given for the consumers. finally, equation (9) is the budget constraint for the agent in the community /. This is the enough

Then the competitive allocation is the solution for the following problem. ition to satisfy the necessary condition for the efficient allocation (equation (3))

max u )+ B8 pthulce))

fn-‘-l

Comparison between Competitive Allocation and Efficient Allocation -Moral hazard and

subject to ‘Adverse selection-
¢ ;
i+ +—=L=w
’ e . . .
,. this section, we compare the first order conditions of the efficient allocation with those of the

Therefore we can characterize a competitive equilibrium (c""” o0, it ) as follows; etitive allocation. By comparing equations (1)~(3) with (7)-(10), we have the following result

W (™) ,
— Bin(hi™ : -
wrany = BP0 / ¥sProposition 1
u (C ) g
" (C. on) l 15) monetary competitive equilibrium, the efficient allocation can not be achieved.

u (LI(M)) ﬂipl(hi(M))'
I(M)

l(M)+hl(M)+ =w!
r

wl _C()I(M) h Iw)+w _CZ(M) IZ(M)

= p(h "M))(Wl _ cﬂl(ﬂ) —h I(M)) +[)(/l 2(M))(w

2
_ cu.(u) —paM ))

The intuition of each condition described above is follows. Equation (7) means that the margin igfficiency affects the relative price between health-related investment and consumption. (Compare

rate of substitution on the first period consumption with respect to the second period consumption ¢ iua‘tiOn (2) with equation (8).)

equal to the time preference parameter, B, adjusted by the interest rate and the possibility living in i E When we regard money as private pension, this inefficiency can be easily considered as the moral

azard problem derived by the asymmetric information for the health investment. The reason is as

" In this paper, we have introduced money. However money may be regarded as private pension. In this footnote; 8 ws. When the amount of the health investment is verifiable for the non profit organization which

confirm that the same interest rate is derived in the economy with the private pension system. For simplicity,
private pension system is operated by the non-profit organization. Assume that M i is the demand for private pension
community i and B is the bencﬁl from the pension system m the second penod Then the budget constraint of
private pension system becomes M oY+ M) =p'le DB+ 1) +ph 20082t +1).

As long as consumers can buy the private pension system in another community, the return from the private pensi
system must be the same in the both communitics. Defining the return from the private pension system:

o — B+l _ iut)) p = MM
P+ 1) = 5gns = Tty the rewm becomes 1 (1 + 1) = Sgremvoy oy
which is equal to the interest rate of money.

Though longevity and health investment are discussed closely, the relationship between health investment and penﬂ i

fowdes the private pension system, it is better to provide a pension system with the return contingent
i lhe amount of the health investment. By doing so, the consumer can raise his utility. However
tinder the presence of the asymmetric information for the health investment, the return is independent
the amount of the health investment at the time when consumers invest their health.

It iS%well known that this information problem creates the moral hazard problem. Consumers invest

ir health given the return. However the increase of the health-related investment creates the

is separately recognized in general. E ongevity of their lifetime, that is, their lifetime increases. In this model, the return is determined
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biologically, depending on the population of the elderly age. Therefore the increase of their lifetime: period’s consumption and the second period’s consumption. (Compare equation (1) with

decreases the return, If they consider this demerit of the investment, then the mierit to invest thejr ‘ equation (7).) (The cffect of this inefficiency can be confirmed by comparing the simple case

health decrcases. In the competitive equilibrivin which we discussed in section 5, they invest thejp where: communities are symmetric, with the case developed here. In the simple case, we can
derive the equation (27) which is equal to equation (1).)

The introduction of the heterogeneity between communities creates the adverse selection

. 3 > - 0 . . . v
health, without considering this demerit. As a result, the level of their investment is excessive, " %
compared with the efficient level.® This intuition holds even if there exists money instead of private .

pension. Therefore the first inefficiency derived here corresponds to the moral hazard problem.

problem. Without loss of generality, community 1 demands the smaller amount of the money
than that in community 2, that is, M' < M?, which is derived by the difference of the time

preference, B. Since the interest rate of money is determined through the demand of money, the

Basic externality effect and Adverse selection
Second, the heterogeneity between communities creates the mobility of money. Thercfore the

interest rate of money is determined, depending on not only the lifetime in the own community but increase of money demanded by the agent in community 2 creates negative extemnality 1o the

also that in another community. We can decompose the second inefficiency into two parts, which are agent in community 1. Similarly, the decrease of money demanded by the agent in community 1

(A) the basic externality effect over communities and (B) the adverse selection problem by the affects negative externality to community 2, However the agent in each community does not care

: ) . N . .
presence of the different types of consumers in the same economy. this externality effect, which creates the adverse selection problem.

A) The basic externality cffect is confirmed by considering the model with two assumptions. The 4. The Introduction of Public Pension System

first assumption is that there does not exist the first inefficiency, that is , the consumer consider
a

that the health-related investment affects the interest rate of money in the second period through : 7.1 The introduction of lump sum public pension system

the longevity of the lifetime. The second one is that two community is symmetric. The second In order to consider the policy scheme to restore the efficient allocation in the competitive

assumption removes the adverse selection problem because all consumers are the same. The first equilibrium, we first consider that the government introduces the simple lump-sum pension system

order condition derived under these assumption is in the appendix. We have the following result. into all consumers in both communities. Then the budget constraint in each consumer is written as

follows.

The basic externality effect created by externality to another community through the change on ) ) . . )
dW+HE W+ +gOM (1) =w' —b(1)

G+ =rt+ D) +q0+ DM () + b, +1)

the interest rate by the health-related investment distorts the relative price between health-related
investment and consumption. In addition, the basic externality effect creates a distortion only in

the economy without the first inefficiency mentioned above. where !/ (t) represents private lending and borrowing and r(r + 1) represents the interest rate for

private lending and borrowing. b,(t) is the lump sum tax to finance the pension system and b,(r + 1)

As mentioned above, the first inefficiency distorts the equation (8), that is, the relative price is the pension payments to the old. Similar to the above section, we only consider the stationary

between health-related investment and consumption. This result means that the basic externality equilibrium such that b,(t) = bo, b(c + D=b, @)= c, du+= e, hiy=h,

effect also distorts the same relative price as the one distorted by the moral hazard problem. The r(t + 1) = r. In this setting, the utility maximization behavior of consumers given the pension system

above result shows that if there exist the first inefficiency, the basic externality effect does not is written as follows;

have any distortion, The reason is as follows. Since the community is symmetric, the externality s

. m " i } i i
affects only through the marginal effect of the health related investment on the interest rate of axu(co) + Bp(hJule))

money. If there exist the first inefficiency, we do not consider this marginal effect. Therefore the Subjeu o

by

basic externality effect creates distortion only under the economy without the first inefficiency.
-

. cf i
c,',+h‘+7'=w' —bot+

B) Inefficiency created by the adverse selection problem affects the relative price between the first Since the number of young generation is one and the number of old generation is p (h'), the budget

" In the cconomy with one community, Maeda and Akai (1998) proved that the level of health-related investment in a constraint of the government becomes
competitive equilibrium is excessive in a competitive equilibrium, compared with the efficient level, without discussing
moral hazard problem.

* This problem has been pointed out by Rothscild and Stiglits (1976), Wilson (1977), Riley (1979a, 1979b) and Eckstein,

Eichenbaum and Peled (1985) in the economy with uncertainty instead of the endogenous longevity.

ph Yoy + p(D)b, = 2by.

Therefore the rate of return of government’s pension becomes
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bo  p(hY+pk?y
Notice that the rate of return of public pension system is not necessarily equal to the rate of retury
money. We can characterize a competitive equilibrium (cf, ¢}, h’) as follows;
u'(eh)
(e
ulel) 1
('(c(j) - Bp'th’y

b
b +h +—-— w + (—— l)bo.

=pBph’)

(12); A

-

(13)

Equations (11) and (12) are the same as the conditions of the competitive equilibrium without any .
pension system. However equation (13) has changed as long as the interest rate is not equal to lhe rate
of return of the public pension. If the rate of return of pensnon is larger than the interest rate of mom:y
then the marginal increase of the level of pension increases the lifetime income of consumers, .

Therefore we have the following proposition.

Proposition 2
Though lump-sum pension system is not enough to achieve the efficient allocation, as long asr® > rs,
the introduction of this system expands the budget resource of consumers and may increase the utility

of agents in both communities and raise efficiency.

Intuition of this proposition is as follows. The lump-sum pension system, financed by the lump-sum . "JeR

tax levied at the same rate in both communities, means that all consumers have to purchase the same
amount of the mandatory pension. While the private pension system or money can not force the -
amount to purchase for consumers, this public pension system can do it. As long as r® > r, the public 8
pension system mitigates the adverse selection problem, Therefore the utility increases. In order to
=#),

= r and in this setting, the

confirm the effect of the adverse selection problem, let us consider the symmetric case (8
where there does not exist the adverse selection problem. Then we have r*
introduction of the lump sum public pension system has no effect, which is the same result as Maeda
and Akai (1998) and Samuelson (1958).

7.2 The introduction of local consumption tax
In this subsection, we focus on the consumption tax, instead of the lump sum tax , in order to

finance pay-as -you -go pension system. Especially we consider the local consumption tax in the sense

wherd=h'

=(p' )—[)(h—'))(m §)

=@’y -ph "))(m - i)
If the demand for money (saving) is smaller in the community with smaller investment for health, 7 > r holds. In
other words, if i and M' is complement, then utility improves. This situation may occur in the plausible case.

8 Wehave,l—-

Pay-85-you-g0 Pension System and Externalities between Communities in a Model with Endogenous Longevity

she budget constraint of the pension system is closed in each community. Defining the local

mption tax rate as 7/, the optimization problem is written as follows.
max u(cl) + B p(hHule)
subject to

s T, b
(l+'rj)c0+h'+—‘r =w +=
Then the budget constraint of the government becomes

' el +phe]) = plh )b’

Therefore we can characterize an equilibrium as follows;

u (c(,) —ﬂ'P(” yr. (14)
w{e) B
u(c{") R . (15) :
u'(d) +7)8 p'th!) !
. i i i bi )

(O +7eg +h +(—11'77’Lcl=w' +— (16)
e +,;(I|")c,")=p(lyi)b' an

" F

! o
When the local consumption tax and the pension payment are set such that 7. = — 77— — | and

14p'( )Ty

bl = M one of the first order conditions in the efficient allocation (equation (2)) is achieved.
p(h )
However the efficient allocation can not be achieved. Now we have the following proposition.

Proposition 3
The appropriate consumption tax solves the moral hazard problem related to the health-related

investment on the interest rate. However, even after the introduction of the consumption tax, the

efficient allocation can not be achieved.

Intuition is as follows. In the competitive equilibrium without any tax, there exists the moral hazard
problem by externality associated with the health-related investment. When the consumers invest for
heahh they do not consider the decrease of the interest rate by the increase of the lifetime and the
mcrease of the number of the elderly people. In other words, the relative price of health goods and
consumption goods has been distorted by externality. Therefore the introduction of consumption tax
removes the distortion associated with the relative price and solves the moral hazard problem.
However there exist two problems in this scheme. One is the rate of the consumption tax. Because '
of negative externality, the level of investment of consumers is excessive. In order to decrease the '
investment, the level of the consumption tax which should be introduced becomes negative. Actually

the negative consumption tax is difficult to introduce. [The health tax has the similar effect to the local
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consumption tax. The rate of the health tax becomes positive.] The other is that the consumption t \ns. Therefore the local consumption tax system introduced in the community is not affected by

not enough 10 lead the competitive equilibrium to the efficient allocation. There exists the advirg negativé externality created by the money of mobility, that is the adverse selection problem. This

3
selection problem through the mobility of money over communities based on the heterogeneity ¢ i

unity ‘can increase its lifetime income by the introduction of the local consumption tax.
I

communities. Since the change of the interest rate by the mobility of money distorts the relativa;m Price} “Also the above result suggests that as long as the level of the health invest tin the ity

between the first period’s consumption and the second period’s consumption, the consumption ‘smallér, than that in another community, the marginal increase of the rate of the local

cqually levied to each period’s consumption is not effective. In order to remove inefficiency by th Snsuimption tax increase the lifetime income in ifs community.

adverse selection problem, we have to introduce another tax, which is the interest tax discussed in the73 .
. - AN

873 The introduction of local interest tax
B In this subsection, we introduce the local interest tax. Defining the local interest tax rate as 7!, the

next section.

e

On the other hand, subtracting b from equations (16) and (17), we have

Jtimization problem is written as follows.

i i€l P b Tl
Gth'+—=w +——T.cy —— . o )
r r - max u(cg) + B p(h " ulcy)
= +l 1, —r|rie subject to ;
r\ph') ; ;
Cl;+hi+ (lclri)=wi+r(|b Ti) 4
1 - . . r -7, - 2
From the model, we have 57 > r > Mh+9 ®, Therefore we have the following proposition. ., r '

Proposition 4

In the community with smaller investment for health-related goods, its income increases and its utility:

may increase. ; % Therefore we can characterize an equilibrium as follows;
The reason why the local consumption tax system affects the lifetime income is related to the adv:rse" ; i ::lgf,?; = ﬂ‘l’(hi)’ (1-7hH, (18)
selection problem created by the mobility of money. If communities are symmetric (non-advérse 8 " ; (c") |
selection problem), then we have r = Iﬁ, under which the lifetime income becomes equal to that: « u’(cl';) = E’p'(_/l') a9
before the introduction of the local consumption tax. This means the consumption tax introduced in® ) ; -
order to solve the moral hazard problem has another effect created by the presence of the adverse o +hi+ r(lc—: pp =w + r(lb— 5 0)
selection problem. ) - r . . ,
rriw' —ey —h')y=0b' 20

The reason why the community with smaller investment for health related goods gets a gain is as' ¥

follows. The local consumption tax is used for the payment to the pension to the elderly people in the

- 'When the local health tax is set such that 7/ =1 —ﬁ, one of the first order conditions in the
P

second period. Since the elderly people also pay the consumption tax, the consumption tax paid by the ;3 efficient allocation (equation (1)) is achieved.

clderly people returns them during the same second period, 5o it does not affect the lifetime income. § Chtrast to the case of the local consumption tax, the local interest tax can solve the adverse

On the other hand, the consumption tax paid by the young people is transferred to the elderly people.. “selection problem created by the mobility of money between communities because it adjusts the

The return from the local consumption tax which the young people pays in the first period , which is’ g
bl ~rlel
el

' felative price between two periods. However the moral hazard problem remains.

defined by 7 is determined locally while the interest rate of the money is determined in all. < : “In addition, subtracting from equations (20) and (21), we have ¢f + 1’ + frl = w', which is equal 10

-the budget constraint without any tax system. . 4

Ty =l —h ! [P ) 3
We  have ’7’("l)=:::2‘;::"-:3-/.‘;3;2’;:::’:E_ZI;- Therefore if p(h') <ph?), then ') <1, that is;

:_"'(II- 5= r > 0. Similarly we have if p(h 1y < ph?), then p (k) < 1, that is, ’——-,—'U" 5= >0, Proposition 5
’ The numerator means the net pension which is equal to the amount of the pension minus the amount of the N The interest tax solves the distortion by free mobiliry of money between communities. However after ¥

consumption tax which the elderly people pays in the second period. The de i means the of the

Pagled
consumption tax which the young people pays in the first period. Therefore '—’—T;—:zi'- is regarded as the retumn.

UL < Slod NS R T
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7.4, Th&introduction of both consumption tax and interest tax
“@

¥In this subsection, we finally consider both the local consumption tax and the local interest tax;
‘»v optimization problem is written as follows.

o=l
¢ O]
4p'th ey

to the budget constraint without any tax system. Therefore, by setting the local consumption tax and

the interest tax optimally in each community, the efficient allocation is achieved.
Proposition 6

interest tax.

Intuition of this proposition is as follows. In this model, there exist two inefficiencies. First is the
moral hazard problem in the sense that consumers does not know that the health-related investment
affects the interest rate of money and the pension payment in the second period through the longevity
of the lifetime. Second is the adverse selection problem that the heterogencity between communities
affects the interest rate and the demand for money through the mobility of money. The first problem is
related to the distorted relative price between consumption and investment. Therefore the consumption
tax which affects the relative price is effective to remove this inefficiency. The second problem is

— 1, equations (22) and (23) become equal to conditions in the efficient allocation 1) :

¥
maxu(cl)+ B pthHulel)
.
subject to
o ;o (M +7hel . bt
L+ 7)cg + ' St MR -
Grma b+ a oy = Y-
‘Then the budget constraint of the government becomes
THey +ph'Ye))+ rriw’ — el —h)ph') = p(h' )b
Therefore we can characterize an equilibrium as follows;
u'(c; . )
,( ‘,’.) =FpUHr( 1)),
u'(cf)
u(ci) !
u’(cf) - g N @)
o (1+)B p'h)
P ;o (1 +'r’_')ci ; bt '
Vhrl)eg +hi 42— =yl :
e e+ = i )
T eh +pth i) +rriw' —c) — hpth'y = plh' )b’ 25) B
When the local consumption tax and the interest tax are set such that =1-—— and
pOF

and (2)). Setting these tax rates, equations (24) and (25) reduces to o +h +5”L = w', which is equal

The efficient allocation can be achieved by a pension system financed by local consumption tax and

) ) . . . .(
A ix Pension System and Externalities between Communities in a Mode} with Endogenous Longevity
o Pay-as-you-B

s e
. iod’ ion and the second period’s
‘10 the relative price between the first period’s consumptio

throu i ax changes its relative price and can solve the
i T t tax ch s its relative pric

I h the interest rate. The interes

mption gl

pelusion
' iti ilibri n there exist
this paper with respect to efficiency of the competitive equilibrium whe! ! °
oo o ived; is al hazard problem
P . eous communities, (wo inefficiencies arc derived; first 1s the moral haz: p
[Paterogencou
iated wit
rogeneity of communities.

i cti associated with
h the inferest rate of money and second is the adverse selection problem assoc

i 5i SYS! L amined the effect
ln tder to ilnplOVC e[ﬁCiCIle. we illll’OdllCCd some publlc pension stems and examine
o

#ach pension system The main conclusions are as follows. First, we derive the possibility that the
4' i . i : type
' . ension system improves efficiency. Second, the pension system financed by only one typ

; '.Sump Finally the introduction of both the local

tax is
gonsumption ta:

not enough to achieve the efficient allocation.

x and the interest tax can achieve the efficient allocation.

(Associate Professor, School of Business Administration, University of Hyogo)

& Appendix. Basic externality effect

; i ituati sumers can
” In order t:) derive the basic externality effect clearly, we consider the situation where cons

i annot know the
know theadirect reaction to the interest rate of money in the sens¢ that they ca
' externality effect from/to another commun

R selection problem created by the heterogeneity

ity. In addition to it, in order to remove the adverse

at ¢ inities are symmetric. Then we
, we assume that commu y

" can characterize a competitive equilibrium (ca, €1, h) as follows.

. ‘-‘, ‘ lll(Co) B (26)
g u'len) e
.. H(Cl)_ l+#(il @n
W'co)  Bp'th)
. c0+h+c—r|=w (28)
g . )

= y=—

ph)

- e o ese
As long as a competitive equilibrium exists, the competitive allocation is achieved such that th
s long as

- three equations hold. As shown in equation (26),
- adverse selection problem in the symmetric case. .

Equation (26) and (28) correspond to equation (3) which is one of the con o K o
aliocation. Similarly equation (26) corresponds to equation (1). However equation (27) i

i i C h-related
equation (2) because consumers does not consider the extemality effect of the healt

there does not exist inefficiency created by the

ditions for the efficient
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investment to another community.

On the other hand, if there exists the moral hazard problem, equation (27) becomes 40 -

7 =

u'leo) T g

(equation (8)) in spite of the presence of the basic externality effect. Therefore the basic externa ;

effect creates distortion only in the economy with the moral hazard problem. Now, we have the Y
described in section 6.
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